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319. Proposed by S. F. NOKKIS, Baltimore City College, Baltimore, Md. 



Lines are drawn from a fixed point Pi, meeting a fixed circle in P 2 . 
On PiPa a point P is taken so that PiPxP,P 2 =A; 2 . Find the locus of P. 
Solve by analytic methods, using rectangular coordinates, and putting the 
result in the form, 



Solution by J. SCHEFPEK, A. M., Hagerstown, Md. 

Let AP\ be the axis of abscissas, A the origin of orthogonal coordin- 
ates, x and y the co-ordinates of P, <£ the LP*P X A, and o the Z AP^P 2 . Then 

PP, =-v^r, PiPt^Xx cos <t> -rcos 0. There- 
1 sm <£ 

fore from the condition PP 1 xP i P 2 =k i we 



have 
J/ 

Xi — X' 



y 

sin <£ 



(a; 2 cos <£ — rcos o) =]c* t but tan <l>— 



•'• sin <£= 



y 



x,—x 



V[j/ 8 + (»!-*) 2 ] 

a^sin <£ 



2/ 



sin 0=- 



, cos <t> = 
Substitut- 




ing, we get -r i ^[a; 1 cos0 — 1/(7" 8 — #i 2 sin 2 <£)[=A; s , or, removing the radical, 

x?y* —2k 2 x x sm <£ cos <i> y+k^sm 2 <t>=r i y 2 , and substituting now the values 
for sin <£ and cos 4> we obtain, after some reductions that admit of no difficulty, 



s-ij i k* + r*-x? ~\*_ fc 4 r 2 
y + r + »i 2 -r s ** J ""(&,»-»■*)«' 



or putting £i 2 — r 2 =a 2 =square of the tangent drawn from P u 



,,r , fc 2 -a 8 ] 2 fc*r 2 



the equation of a circle, whose center lies on AP lt at a distance 

CI ~~n lc^ / ¥* 

— — 7s — a;, from A, and whose radius= — j-. 



a' 

Also solved by G. B. M. Zerr. 



a' 



CALCULUS. 



247. Proposed by J. SCHEFFEB, A. M., Eee Mar College, Hagerstown, Md. 



d^y dy 

Integrate, x^-+ 2^-xy=0. 
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Solution by GEORGE W. HARTWELL, Columbia University, New York. 



Dividing by x, ^f + — ^-y=0... (1). 

Remove the term containing g 2 - by substituting y= — . Then (1) be- 

comesg^-- v=0...(2). 

The solution of this equation is v =c, eP+Cge-". :. xy= (ci^+Cse - *) . 

Solved in a similar manner by G. B. M. Zerr. 



248. Proposed by REV. R. D. CARMICHAEL, Anniston, Ala. 

sin nx cot xdx. where to is a positive integer, 
o 

Solution by G. B. M. ZERR, A. M. t Ph. D., 4243 Girard Avenue, Philadelphia, Pa. 

A~ I sinm cota; ax = I — i — ; — h I cosnx ax 

J o ^o sina; J 

= 21 [cosx+cos3a? + cos5a;+... +cos(n-S)x]dx+ I cosna; dx 

•* ' v 

[1 "1^*1 ^71 

sina;+Jsin3a;+Fsin5a;+... H ssin (to— 3) a H cos -s- 
to — o Jo to 2 

= 2 1— J+i— 7+9— ».± s ± : — J for w even=i* if %=«>. 

L to — 6\ n 

A=J [l+2cos2a;+2cos4a;+2cos6a;+... +2cos(to— S)x)dx 

/!» r .2 1^" 

costos; dx= a;+sin2a;+Jsin4a; + Jsin6a;+..H 5 sin(w— 3)* 
L n — jo 



H cos -^- =i w , for to odd. 

to ^ 

249. Proposed by G. B. M. ZERR, A. H., Ph. D„ 4243 Girard Avenue, Philadelphia, Pa. 

Ike, running with constant velocity v, is trying to catch Jim, running 
with constant velocity V, ( V> v), by keeping Jim dead ahead of him. Find 
their paths. 



